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DOLLE var. taiwanica h 

5 - i S43f^^ (Clematis heracleifolia De Candolle) 

So Clematis tubulosa Tueczaninow 

var. ichangensis Rehder & Wilson *"J^ 

/ X y /b 

6- S9 (Clematis tubtilosa Tebczaninow) 

So Clematis heracleifolia var. Davidiana%''' Clematis 
Davidiana Decaisne t ^ t o '/ ly 3 D -^yf Turczaninow .R; 7 =g y 

7. (Clematis tsugetorum Oh wi) 

So W'^y—•M7-'3t:ffio 

Studies on Fresh-water Diatoms of 
Western Japan (Illf 

By 

Yasutni Iwahashi 

X. Fragilaria (Lyngb.) Ag. 

There are six species and five varieties belonging to FmyiZaria found from 
the fresh water of Japan. They have been reported by H. Hattoei, H. Naka- 
NO, Fr. Meister and Fr. Hustedt, as follows : 

Fragilaria capucina Desm. F. lapponica Crun. 

F. crotonensis Kitt. F. construens 

var. media Schr. et Vogl. var. binodis Grun. 
var. eurta Schr. et Vogl. var. genuina Grtth. 

F. virescens Rales F. intermedia Grun. 

F. parasitica Sm. F. pinnata var. lancettula Hust. 

H. Hattori already has repo:, ted that F. capucina and F. crotonensis occur¬ 
red in water from the water mains, in Kobe and Nagasaki. But, unfortu- 
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nately, I have not known the other report of Fragilaria of Western Japan. 

Frustnles usually in short or long filaments, at length becoming free. Val¬ 
ves without raphe and eostm, striated by the transversal lines. 

1. Fragilaria virescens Ealps ; Boyer, Syn. North Amer. Diat. I, p. 
184, 1927; Hustedt, Bacillar, p. 143, fig. 144,1930 ; Journ. Japan. Bot. Vol. 
X, No. 7, p. 447, fig. 3,1934. 

Cells in ribbon-form. Valves linear or linear-elliptical with attenuated 
ends. Length 14-17 p,, breadth ea. 5 fjb. Strife 14-16 in 10 fju. 

Sab. In mountain-streams. 

Kyushu : Hita, prov. Bungo (Y. Iwahashi, Dec. 1935). 

Yakushima : Ambo-Kosugidani (Y. Iwahashi, July 1933). 

Dist. Europe ; North America ; Africa. 

2. Fragilaria capucina Desmazieees var. acuta (Ehr.) Kabenhorst : 
Schonfeldt, Diat. Germ. p. 101, 1907; Boyer, Syn. North Amer. Diat. I, p. 
187, 1927; Hustedt, Kiesalg. 2 Teil, lief. 1, p. 145, 1931. 

Valves linear-lanceolate, with wedge-shaped, acute poles. 20-23 long, 4-5 
fi wide. Axial area narrow, linear. Central area elliptical. Strife 18-20 in 
10 ya. 

Sab. In ditch. 

Honshu : Toyama, prov. Etehu (Y. Iwahashi, Oct. 1935) 

Bist. Eurojje ; North America. 

This form is new to the flora of Japan. 

3. Fragilaria elliptica Schumanh : Schonfeldt, Diat. Germ. p. 100, 
Taf. 4, fig. 365, 1907 ; Meister, Kiesalg. Schw. p. 66, Taf. VI, fig. 4, 1912. 

Valves elliptical. Length 6-11/a, breadth 3-5 ya. Transversal stria ca. 14 
in 10 fx. Axial area linear and lanceolate. 

This species are like Fragilaria mutabilis Grun,, but stria of the former 
are finer than the latter. 

Sab. In ditch and stagnant water. 

Kyushu ; Beppu, prov. Bungo (Y. Iwahashi, Jan. 1934). 
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TDist. Europe ; Africa ; China. 

This species is new to Japan. 

4. Fragilaria construens (Ehb.) Grunow : Schonfeldt, Diat. Germ. p. 
101, Taf. 5, fig. 36,1907; Hustedt, Bacillar, p. 140, fig. 135, 1930. 

Frustales united in ribbon-like colonies. Valves strikingly inflated, with 
produced, rounded ends, and so, cross-shaped, 10-16 fx long, 7-9^ wide in the 
middle. Marking fine, Stria ca. 13 in 10 Pseudoraphe lanceolate. 

Our specimens from Iwakuni, prov. Su6, resemble to the figure which are 
illustrated in Sohonfeldt’s Diat. Germ. Taf. 5. 

Hah. In ditch, ponds and stagnant water. 

Honshu: Hiroshima, prov. Aki (Y. Iwahashi, April 1834); Iwakuni, 
prov. Suo (Y. Iwahashi, April 1935); Ghofu, prov. Nagato (Y. Iwahashi, 
Aug. 1935). 

Hist. Europe : iSTorth America ; Africa ; India ; Manchoukuo. 

This species is new to the flora of Japan. 

var. binodis (Ehr.) Grukow ; Hustedt, Bacillar, p. 141, fig. 137, 1930. 

Syn. Fragilaria binodis Ehrenberg in Meister’s Kiesalg. Schw. p. 68, 
Taf. VI, fig. 9,1912. 

Valves constricted in the middle part. Length 28-24 g, breadth 7-9 jx at 
the inflated and 4 ^ in the middle part. Transversal stri^ 13-15 in 10 fx. 
Axial area linear-lanceolate. 

This form reported by Hustedt from Aoki-ko, (1923), occures generally 
with the species. 

Hah. In ditches and ponds. 

Honshu : Hiroshima, prov. Aki (Y. Iwahashi, April 1934); Iwakuni, 
prov. Suo (Y. Iwahashi, April 1935) 

Hist. Europe; North America ; Africa. 

var. venter (Ehr.) Grhhow : Hustedt, Bacillar, p. 141, fig. 138, 1930. 

Valves elliptic-lanceolate. Length 10-15 /x, breadth 5-6 fx in the middle. 
Strige 14-16 in 10 jx. 

Hah. In the lake and stagnant water. 

Honshu : Kibagata, prov. Kaga(Y. Iwahashi, Oct. 1935); Iwakuni, prov. 
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Suo (Y. IWAHASHi, April 1935) 

Kyushu : Kumamoto, prov. Higo (Y. Iwahashi, Aug. 1934). 

Dist. Europe,; Africa. 

This is new to the flora of Japan. 

var. subsalina Hustedt in Kiesalg. 2 Teil, Lief. 1, p. 159, fig. 670 s. 1931. 
Valves linear-lanceolate, 17-32 long, about 4 //, wide. Striae about 15 in 

10 /Lt. 

This is looked upon as a brackish form, but Fr. Meister has found it in 
the fresh w'ater of Kashmir, 1932. I have found it, not only in the brackish 
water, but also in the fresh water of our country. 

Hah. In ditch (brackish water) and stagnant water (fresh water). 

Honshu : Marifu, prov. Suo (Y. Iwahashi, April 1935); Iwakuni, prov. 
Suo (Y. Iwahashi, April 1935). 

Bist. Europe; India. 

This variety is new to the flora of Japan, 
fo. arcus IwAHusHi, fo. nov. Fig. 10, e. 

Valvis arcuatis ; 15-20 jju longis, medio 2-3^ et sub polis 3-5 yu. latis ; mar- 
gine ventrali in media parte demerge; striis transversalis ca. 15 in 10 fx. . 
This form might be taken for a abnormal type of the variety. 

Hah In stagnant water. 

Honshu : Iwakuni, prov. Suo (Y. Iwahashi, April 1934) 

5. Fragilaria brevistriata Gehnow : Boyer, Syn. North Amer. Diat. 
I, p. 190 1927 Hustedt, Bacillar, p. 145, fig. 151, 1930. 

Valves linear-lanceolate or lanceolate, with round ends. Length 14-30 /x, 
breadth 5-7 /.t. Strige short, marginal, 13-15 in 10 fx. Axial area very broad, 
hyaline. 

Hah. In ponds and stagnant water. 

Honshu : Iwakuni, prov. Suo (Y. Iwahashi, April 1934) 

Kyushu: Beppu, prov. Bungo (Y. Iwahashi, Jan. 1934); Kumamoto, 
prov. Higo (Y. Iwahashi, Aug. 1934). 

Yakushima: Ambo-Kosugidani (Y. Iwahashi, July 1933). 

Hist. Europe ; North America ; Africa ; China. 
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This species is new to the flora of Japan. 

6, Fragilaria bidens Heiberg : Boyer, Syn. Horth Amer. Diat. I, p. 
188, 1927 ; Hustedt, Kiesalg. 2 Teil, Lief. 1, p. 147, 1931. 

Valves linear-lanceolate, slightly constricted in the middle, with scarcely 
recognized rostrate ends. Length 29-40 (x, breadth 2-4 ix in the middle, 4-6 
IX in the subpolar parts. Stride 16-18 ^ in 10 [x. Axial area linear, narrow 
and central area extend to the margins at which valve-margins are tumid. 

Hah In ditch. 

Honshu : Kanazawa, prov. Kaga (Y. Iwahashi, Oct. 1935). 

Bist. Europe ; North America ; Africa. 

This species is new to Japan. 

7. Fragilaria pinnata Ehrbnbebg : Hustedt, Kiesalg. 2 Teil, Lief. 1, 
p. 160, flg. 671 a-i, 1931. 

Cells small, united in long fllaments. Valves elliptical, with striking stria- 
tion on the valve surfaces, strim 10-12 in 10 /r-. Length 6-14 jx, breadth 4-6 
fx. Pseudoraphe linear, very narrow. 

Hah. In stagnant water and ditch. 

Honshu : Hiroshima, prov. Aki (Y. Iwahashi, June 1934). 

Yakushima : Kosugidani-Hananoego (Y. Iwahashi, July 1933). 

Bist. Europe ; India ; China. 

This species is new to the flora of Japan. 

var. lancettula (Schumann) Hustedt in Bacillar, p. 142, fig. 142, 1930. 

Valves lanceolate or rhomboid, with slightly subrostrate ends 4-15 ^ long, 
3-5 fX wide. 

Fe. Hustedt pointed out this form existing among the material of Aoki- 
ko (1923), and recently I found it fropa Western Japan. 

Hah. In stagnant water, mixed with the species. 

Honshu : Hiroshima, prov. Aki (Y. Iwahashi, June 1934). 

Shikoku: Kotohira, prov. Sanuki (Y. Iwahashi, Dec. 1936). 

Bist. Europe; Africa. 

8. Fragilaria leptostauron (Ehr.) Hustedt in Kiesalg. 2 Teil, Lief. 1, 
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p. 153, fig. 668, a-f, 1931. 

Valves cruciform. Length 16-24 yu., breadth 5-12 /jl in the middle. Pseudo¬ 
raphe lanceolate, narrows Strice robust, 8-10 in 10/i, radiating. 

The mierotheca of this species resembles to var. rhomboides. 

Bj’' this fact, I think that var. rhomboides may be the microtheca of this type. 

Hab. In pond and stagnant water. 

Kyushu: Kurume, prov. Chikugo (Y. Iwahashi, Aug. 1935); Kumamoto, 
prov. Higo (Y. Iwahashi, Aug. 1934). 

Hist. Europe; North America ; India. 

This species is new to Japan. 

var. rhomboides CIbuhow : Hustedt, Kiesalg. 2 Teil, 1, p. 154, fig. 668 
g, 1931. 

Valves rhomboid, with slightly concave sides. Length 12-14 p,, breadth 
ca. 5 Striffi 8-9 in 10 jU. 

Hab. In pond. 

Kyoshix: kumanioto, piov. Higo (Y. Iwahashi, Aug. 1934). 



Fig. 10. a Fragilaria construens (x800), b var. binodis {x800) b’(x350), 
c var. venter (x800), d var. subsalina e fo. arcus (x800); f F. brevistriata 
(X 800); g F. pinnata (x 800), h var. lanceltula (x 800); \ F.b idens (x 1300); 
j F.leptostauron (xl300) j’ the same; k var. rhomboides (xlSOO); 1 F. 
elUptica (x 800); m F. capucina var. acuta ( x 1300) 
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Bist. Europe. 

This variety is new to the flora of Japan. 

XI. Bhoicosphenia Getjnow 

The frustnles of this genus hear a close resemblance to Gomphonema, but 
the former is distinguished by the bowed (arcuate) girdle view and dissimilar 
valves. 

There is a kind of Bhoicosphenia which probably being undescribed, among 
the materials collected by the author. 

Frustnles arcuate, wedge-shaped in girdle view. Valves dissimilar : upper 
valve with pseudoraphe, lower valve with raphe and central area. Strise trans¬ 
versal. 

1. Bhoicosphenia curYata (Kutzing) Getjnow : Schmidt, Atlas, Taf. 
213, figs. 1-14,19 ; Suringar, Alg. Japon. p. 17, Taf. 2, fig 30, 1870 ; Cleve, 
Sjm. Nav. Diat. II, p. 165, 1893 ; Meister, Kiesalg. Schw. p. 92, Taf. XII, 
figs. 1-3,1912 ; Journ. Coll. Sci. Imp. XJniv. Tokyo, Vol. XL. Art. 4, Taf. Ill, 
fig. 19,1917; Boyer, Syn. North Amer. Diat. II, p. 240,1927 : Hustedt, Kies¬ 
alg. 2 Teil, p. 431, fig. 879, 1931. 

Valves clavatem with obtuse, rounded apex, and more narrow, obtuse base. 
Upper valve with a narrow pseudoraphe and parallel stride 14-16 in 10 /n. 
Low'er valve with a raphe, a narrow axial area ; stri® slightly radial, 12-14 
in 10 p. Length 21-40 p, breadth 5-7 p. 

Hob. On the water plants or decaying branches in the lakes, ponds and 
streams. 

Honshu : Kiba-gata, prov. Kaga (Y. Iwahashi, Oct. 1935); Atami, prov. 
Izu (Y. Iwahashi, April 1934); Yogonoumi, prov. Omi (Y. Iwahashi, Oct. 

1935) ; Biwa-ko, Prov. Omi (Y. Iwahashi, Dec. 1934) ; Kara, prov. Yamato 
^Y. Iwahashi, Dec. 1934); Hiroshima, prov. Aki (Y. Iwahashi, April, 1933, 
Aug. 1934, and Aug. 1936). 

Shikoku : Bannd-ike, and Takamatsu, prov. Sanuki (Y. Iwahashi, Dec. 

1936) . 

Kyushu : Kokura, Buzen (Y. Iwahashi, Aug. 1936); Fukuoka, prov. Chi- 
kuzen (Y. Iwahashi, Aug. 1936); Koshikishima (Y. Iwahashi, Aug. 1934). 
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Dist. Spitsbergen ; Europe ; Green¬ 
land; JSTorth and South Amerieti; Africa; 
St. Paul Island ; China; 

fo. maxima Iwahashi, forma nov. 
Fig. 11, b b'. 

Valvis valde magnis, 82-108 fx longis, 
media 8-10 fx latis; striis ca. 12 in valvis 
superis, ea. 10 in valvis inferis in 10 jx. 

Hah. On the water plants in the 
ditch. 

Honshu : Hiroshima, prov. Aki (Y. 
Iwahashi, April 1933, May 1934 and 
April 1935). 

X. Pragilaria ^ 



Fig. 11. a Bhoicosphenia curvata 
(X1300) a' (X 800) b fo. maxima (x 
350), b' striae (x 800) 


UTPragilaria 6 yV/ u ^ / w T 

/ ±7^)1 io ^ 7 y}^/ Ffi -^ 
^->^o 7'y 7 Pragilaria 7 g • 6^g* l^im 

gw TU^ yxFh6g*4 b 7 w t ^i^c*Ep 


10. F. pinnata Ehr.* 

11. F- - var. lancettula Hust. 

12. F. leptostauron Hust.* 

13. F. - var. rlwmhoides Grun.' 


1- Fragilaria virescens Ealps. 8. F. brevistriata Grun.^* 

2. F. capucina Desm. var. acuta Eabh.* 9. F. bidens Heir.* 

3. F. elliptica Schum.* 

4. F. construens Grun.* 

5. F. - var. binodis Grun. 

6. F. - var. venter Grun.* 

7. F. - var. subsalina Hust.* 

^ ^ Fragilaria construens YShv. subsalina = 

^'7 var. subsalina = {Jilw 

7rd^7U=t y / 

IHl v w b *" '7 y ]' 7 T 7Uo =* ^ ^ ^ 7 7 Grouptfi - 

=* b 0^7 var. subsalina 7 abnormal type 7? Fd 

b;ilV jxw;iy^':xd — 7 y type bixwvar. 
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m ^ fff 

suhsalina fo. arcus h'JX, V / ®'7 ^ T:?-''ixo 

XI. Rhoicosphenia ^ 

Fragilaria 

7 lyy-^^i'o h |pg=- Bk. curvata if'/ UT'T 

^ ^'T'yy-^j^v'j'Vo h I^ 

^^V 7, llf^ 3 ra y-MM'y ^o 

'^M'''=‘y F—■^zk.f’.>^^ /''''^ — Mi^ 'i o 3 7x;^'? ah- curvata y^no 

gl'ixx fo. maxima fo. minor, var. major 1'/ IS^IJ 7 ^ 

£X^y-xT>»i-o 
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